tract with high-quality providers. Observing higher prices without changes in quality is consistent with a finding of market power. A finding of higher prices or costs alone means very little if quality improved. One recent study found no measurable impact on hospital quality from mergers and acquisitions. 30 Another found that hospital concentration led to both lower costs and better health outcomes, particularly in areas with high managed care enrollment. The latter study examined hospital concentration through 1994, but to the extent that managed care recently has "softened" its effect on hospital competition, these positive effects for consumers could be at risk.
Trends In Hospital Consolidation: The Formation Of Local Systems
Both for-profit and nonprofit hospitals are forming locally concentrated systems, but the effect on consumers is not yet known.
by Alison Evans Cuellar and Paul J. Gertler ABSTRACT: During the past decade the hospital industry has made profound organizational changes, including the extensive consolidation of hospitals through merger and the formation of hospital systems. Although the rate of hospital system acquisitions may be slowing, the local presence of hospital systems is growing. Locally concentrated systems have been formed by both for-profit and nonprofit hospitals. Researchers have tended to ignore acquisitions or have portrayed system formation as primarily an issue of hospital ownership conversion, thereby focusing on the expansion of national, for-profit systems. This has left a large gap in policymakers' understanding of how locally concentrated systems may affect patient care and competition.
T h e pa s t d e c a d e h a s se e n p r o f o u n d c h an ge s in how the hospital industry organizes itself. Standing out among these changes has been the extensive consolidation of hospitals through merger and the rising importance of hospital systems. 1 Researchers either have tended to focus on the effects of merger transactions, ignoring system acquisitions, or they have portrayed system formation as primarily an issue of hospital ownership conversion, thereby focusing on the expansion of national, for-profit systems. 2 Relatively little attention has been paid to the rising local presence of hospital systems and how this could affect consumers and health care markets. 3 Hospital consolidation can occur through either merger or acquisition. Mergers-transactions in which separate hospitals come together under a shared license-typically occur among hospitals located near one another. Acquisitions occur when joining hospitals retain their licenses but are owned by a common governing body; they can occur among hospitals that are near or far away.
Most of what we know about hospital consolidation comes from studies of hospital mergers. However, mergers and acquisitions might reflect very different hos-pital strategies and, consequently, could have different effects on efficiency. Furthermore, the implications for market power and bargaining with health plans also could depend on the differences in geographic coverage. Policymakers need answers to a number of questions about the formation of hospital systems. Do hospitals behave differently when they join systems? What happens to costs, prices, quality, patient safety, and charity care? Does it matter if hospitals belong to nonprofit or for-profit systems? What are the differences between locally concentrated and geographically dispersed systems?
Ultimately, the older merger literature does not help us understand if the formation of hospital systems, whether among locally concentrated or geographically dispersed hospitals, harms or benefits consumers. More recent studies, while few in number, suggest that locally concentrated systems could be cause for policy concern. These studies suggest that hospital prices have risen as a result of system formation, which raises concerns about potential anticompetitive behavior.
Before engaging in serious consideration of the pros and cons of hospital consolidation, one must look closely at the nature of system formation and where it is occurring. This paper examines the formation of U.S. hospital systems in the late 1990s and highlights recent research that addresses this topic.
Trends In Hospital Consolidation
The number of mergers peaked in 1996 at 152 mergers and fell to 18 in 2000 (Exhibit 1). Consolidations from hospital acquisitions by systems far outnumbered hospital mergers. The number of mergers and acquisitions combined peaked at 310 in 1997 and remained relatively high at 132 in 2000. Although the public impression may be one of growing national hospital chains, hospital chain formation is as much a story of small, local chains as of large, national ones. In fact, on a national scale, even the largest system, Columbia/HCA (now HCA-The Healthcare Company), is relatively small and accounted for only 6 percent of all inpatient admissions nationally in 1995. HCA's share of admissions declined slightly to 4.6 percent by 2000. Tenet, the second-largest system, had 1.7 percent of inpatient admissions in 1995 and 2.9 percent in 2000.
Many of the potential benefits of hospital systems are more likely to accrue within local markets. Although operational and managerial benefits may arise when hospitals join geographically dispersed system, hospitals can rationalize service delivery and coordinate care more effectively within a local area. Consequently, the more interesting phenomenon is not how large national systems have become, but rather how system formation has affected local markets.
The number of "solo" hospitals-that is, hospitals that did not belong to a system, has declined since 1995. 4 These changes are most prominent among private for-profit and nonprofit hospitals, rather than government-owned hospitals. In 1995 around half of private hospitals were solo, compared with 42 percent in 2000 (Exhibit 2). Over this time period private hospitals shifted toward joining systems. Particularly noteworthy is the proportion of hospitals that joined systems with at least one other hospital partner in the same metropolitan statistical area (MSA). In 1995, 33 percent of private hospitals were part of a system that owned at least one other hospital in the MSA, and this proportion increased to 43 percent in 2000. 5 We refer to these hospitals as "in systems locally," for short, to contrast them with hospitals that belong to systems with no other partner hospital in the same MSA. We refer to hospitals as being in systems locally if there is at least one other hospital in the same MSA, even if the system they both belong to is a na- 
Hospitals In Systems With Local Hospital Partners
Hospitals that joined systems with a local hospital partner were predominantly private hospitals, both nonprofit and for-profit. Public hospital systems have not expanded greatly; they have been outdistanced locally by the growth in nonprofit and for-profit hospital systems. The two largest U.S. public systems are no longer the largest systems in their area. In Los Angeles, for example, the county system has been surpassed by Tenet Healthcare Corporation. In New York City the Health and Hospitals Corporation was the largest system in 1995, but it is now equaled in size by New York Presbyterian Healthcare System.
Policymakers often frame the discussion of hospital systems as one of for-profit takeovers. 7 However, hospitals with a local system partner are increasingly likely to be nonprofit. In 1995, 28 percent of nonprofit hospitals had a local system partner, compared with 43 percent in 2000 (Exhibit 4). In contrast, the proportion of for-profit hospitals that are in systems locally has remained steady.
The increase in system participation among teaching hospitals has been striking, particularly major teaching hospitals. 8 In 1995, 27 percent of private, major teaching hospitals were part of systems locally, compared with 55 percent in 2000 (data not shown). Local system formation is more common in urban areas (in MSAs), but it also occurs in non-MSAs. 9 In 1995, 32 percent of hospitals in non-MSAs were in systems locally, compared with 40 percent in 2000. In MSAs, 34 percent of hospitals were in systems locally in 1995, and this grew to 44 percent in 2000. Exhibit 5 shows the fifteen largest MSAs with the proportion of private hospital admissions in each MSA accounted for by hospitals in systems locally in 2000. In some cases, the proportion exceeds 80 percent. Some speculate that the recent decline in acquisitions reflects the extensive hospital consolidation that has already occurred. 10 The rise of hospitals in systems locally appears to be partially a response to managed care. In 2000 hospitals in areas with high managed care penetration were more likely than those in areas with low managed care penetration were to be part of hospitals systems locally. Locally concentrated systems may be more likely to form when managed care has tighter, more selective networks.
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Viewing Hospitals As Part Of Locally Concentrated Systems
Hospitals that belong to the same system locally can be viewed either as separate entities or as one entity. 12 Whether or not we address the system nature of hospitals affects how concentrated a local market appears to be. One way to measure hospital concentration is the Herfindahl-Hirschmann Index (HHI). 13 The Federal Trade Commission recently announced that it is reinvigorating its hospital merger program, which includes a review of, and potential challenge to, consummated transactions that might have resulted in anticompetitive price increases.
14 Antitrust guidelines specify that if a postmerger HHI is less than 1,000, it does not promote competitive concerns. 15 A postmerger HHI of 1,000-1,800 is considered moderately competitive, while one exceeding 1,800 is considered highly concentrated. Previous research, however, finds that federal authorities do not typically challenge hospital consolidation cases at concentration levels as low as 1,800. 16 Instead, the average HHI in practice for contested mergers was 4,789.
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Using previous research as a guide, we calculated market shares and an HHI index for each MSA, first treating hospitals as individual entities, and then treating same-system hospitals in a given MSA as one entity. If hospitals are viewed as solo entities, then our analysis shows that nine additional MSAs became highly concentrated between 1995 and 2000. If, however, we treat system members as one entity in each MSA, we find that nineteen MSAs became more concentrated between 1995 and 2000.
Federal antitrust guidelines take into account both the level of concentration and the change in concentration because of merger. The policy is to scrutinize transactions where the change in HHI is at least fifty points. In practice, the lowest challenged change was found to be approximately 1,700 points. 18 Using a change of 1,700 as our benchmark, we found that seven of the nineteen MSAs that became highly concentrated showed an increase in HHI of at least 1,700 when hospitals were viewed as systems. These data indicate only potential antitrust concerns, because in actual enforcement practice the HHI is only one of many factors considered. 19 Nonetheless, the analysis highlights the different conclusions that policymakers and researchers would come to, depending on whether they factor 8 in the local system phenomenon. Given the rise in systems concentrated locally, what evidence is there that hospitals have gained market power and raised prices? As noted above, hospital acquisitions far outnumber mergers, but this issue is relatively understudied. There is a relatively large body of older studies that focuses on mergers only, but not system acquisitions. 20 The distinction between merger and system acquisition is subtle; from the standpoint of antitrust policy and economic theory, it is not meaningful. Researchers made a distinction between mergers and acquisitions in part as a research convenience: There have been publicly available data on hospital mergers for many years, whereas system formation has historically been more difficult to track and study. 21 It is not clear whether results from the relatively small number of merger transactions would translate to the acquisition transactions.
C o m p e t i t i o n & C o n s o l i d a t i o n
One recent study that focused on a hospital acquisition by a Catholic hospital chain found anticompetitive effects, but this was a single case study with limited generalizability. 22 Another study examined both mergers and acquisitions in Ohio and California and found higher prices. 23 A study examining nonprofit systems in California found that systems raised prices in concentrated markets. 24 Another type of study, hospital concentration analysis, dates back to the early 1980s. 25 The perspective from the original studies that lingers in court decision making is that less hospital competition leads to better outcomes for consumers. 26 Early studies showed that higher costs and prices resulted from greater competition, a phenomenon sometimes called the "medical arms race." However, these early studies, which were conducted in a period of cost-based and fee-for-service reimbursement, are largely irrelevant in today's managed care and prospective payment health care marketplace. More recent studies of concentrated markets find that hospital prices are higher in concentrated areas. 27 However, concentration often is measured by treating hospitals as solo entities, not as local systems.
Existing studies have poor measures of price and, in particular, cannot separate managed care and indemnity prices. It is likely that research would show even greater price effects if these product markets were assessed separately. Managed care plans attempt to extract price discounts by threatening to exclude providers from their selected networks. Hospitals wanting to improve their competitive position might try to lower costs and improve quality or might develop strategies to counter plans' bargaining power. Recently, anecdotal evidence suggests that hospitals' rates paid by managed care plans have improved. 28 To draw conclusions about the effect to consumers of higher hospital prices, we must understand what happens to quality. Hospital quality varies considerably and should be taken into account. 29 Although higher prices could be the result of greater bargaining power, they also might simply reflect higher quality. If the observed price increases are associated with quality improvements, this is consistent with hospitals' attempting to appeal to managed care firms that selectively con-tract with high-quality providers. Observing higher prices without changes in quality is consistent with a finding of market power. A finding of higher prices or costs alone means very little if quality improved. One recent study found no measurable impact on hospital quality from mergers and acquisitions. 30 Another found that hospital concentration led to both lower costs and better health outcomes, particularly in areas with high managed care enrollment. The latter study examined hospital concentration through 1994, but to the extent that managed care recently has "softened" its effect on hospital competition, these positive effects for consumers could be at risk. 31 Do hospitals that join locally concentrated systems provide more or less charity care? On the one hand, some argue that hospitals in systems could lose their local community orientation as control shifts to corporate offices. On the other hand, hospitals might be able to leverage greater bargaining power and use additional profits to provide more charity care. 32 No recent studies address the question of charity care and hospital systems directly. However, there are indications that the effect on charity care is likely to be important. Private hospitals that join locally concentrated systems are more likely than average to be providers with high Medicaid shares. 33 High Medicaid and high charity care share frequently go hand in hand. 34 Thus, although private hospitals in systems locally serve large shares of low-income patients, the effect on charity care is as yet unknown. This stands in contrast to studies of hospital conversion and charity care. Typically, hospitals that converted from nonprofit to for-profit ownership were not high in charity care, and the amount of charity care they provided changed little after conversion. 35 
Hospitals In Systems With No Local Hospital Partner
As Exhibit 2 shows, many hospitals belong to systems that are not concentrated locally and contain no other hospital in the same MSA. Potential benefits from consolidating entities, even if they are not in the same geographic market, could include improved use of labor-saving information systems, brand-name recognition, lower transaction costs, or greater access to expertise and capital. Traditional economic theory says that a monopolist firm in one market cannot leverage monopoly power in a separate, competitive market, which makes it difficult from the standpoint of market power to understand why some hospital systems enter many separate markets. However, more recent theories that focus on the nature of bargaining between managed care firms and providers leave room for speculation that multimarket presence could be an attempt to increase bargaining power, to leverage higher prices from managed care companies. 36 As yet there is little empirical evidence to support or refute these theories and explain the effects of national, multimarket systems.
In fact, in addition to the hospitals that were in systems with no local hospital partner, another 10 percent reported being in systems but with no other hospital at all. They belong to a corporate body that owns other health-related facilities but not other hospitals. Instead of being multihospital systems, these systems are likely to be vertical systems of care, encompassing other providers, such as physician groups, home health agencies, or outpatient surgery centers. 37 We know very little about the effects of vertical integration on hospital services. The few existing studies provide conflicting results and use cross-sectional data, which makes it difficult to draw causal conclusions. 38 
Key Policy Questions
Overall, we find that hospital systems' acquisitions are declining, but the local presence of hospital systems is growing. Locally concentrated systems are being formed by for-profit as well as nonprofit hospitals. Furthermore, the increased concentration is occurring both in and outside of urban areas. The formation appears to be at least partially a response to managed care.
Is the formation of locally concentrated systems harmful or beneficial to consumers? Proponents of consolidation and system formation argue that it will improve efficiency, lower costs, and improve health outcomes. 39 There is limited evidence to date to support this view. Others are concerned that consolidation may be motivated by a desire for greater market power or that large systems may be overly focused on financial performance, rather than patient care. 40 Recent studies support the hypothesis that hospital acquisitions have led to higher prices. It is not known whether higher prices have led to greater provision of community benefits, such as charity care.
Key policy questions remain largely unanswered: Does recent hospital consolidation explain part of the recent rise in hospital spending growth rates and the return to rapid medical care cost inflation? What is the significance of systems that operate across many markets rather than concentrating locally? Can hospitals lower costs, implement information systems more effectively, or leverage their bargaining power with insurers when entering multiple geographic areas? And finally, what role do vertically integrated systems play in changing administrative costs, clinical efficiencies, quality of care, patient safety, charity care, and prices? In all likelihood, we will need to revisit these issues periodically as the health care system evolves.
There is an urgent need for policymakers and regulators to understand how hospital system formation affects health care markets and consumers, and we are continuing our research on this important issue. By addressing the causal connection between different types of hospital integration and key outcomes, we hope to build an important body of evidence for policy making and encourage others to examine these issues as well.
